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WAR WORK FOR BRYOLOGISTS1 

GEORGE E. NICHOLS 

Until quite recently, sphagnum has not b)een generally considered as pos- 
sessing any particular economic value, except in connection with the formation 
of peat, where its importance is well recognized. To be sure, it is used quite 
extensively by florists and nurserymen as packing material for plants, and lo- 

cally it is employed for stable litter and bedding, as well as for various other 

purposes. But its value in surgical work, while recognized many years ago in 

Germany, has been little appreciated outside of that ccuntry, and it is only 
recently that this phase has ccme into prominence. At the present time sphag- 
num is being used to a vast extent, particularly by the British Red Cross, in 

place of absorbent cotton in surgical dressings. According to Professor Hotson,2 
the present British output of sphagnum dressings amounts to a million per 
month. And while the sphagnum was advocated primarily as a war substitute, 
there is little question that it will retain a permanent position as a standard 
material for absorbent surgical dressings. 

For use in absorbent pads, the sphagnum is not merely equal to absorbent 
cotton-it is superior to it. According to Professor Porter,3 sphagnum pads 
surpass cotton pads in the following important particulars: (1) they absorb 
liquids much more rapidly: about three times as fast; (2) they take up liquids 
in much greater amounts: a cotton pad will absorb only five or six times its 
weight of water, as compared with sixteen, eighteen, and even as high as twenty- 
two times, for a sphagnum pad; (3) they retain liquids much better: which means, 
of course, that the dressings need be changed less frequently; (4) they distribute 
the absorbed liquids more uniformly throughout their mass; (5) they are cooler 
and less irritating, yet at the same time fully as soft; (6) they can be produced 
at much less expense. 

The structural peculiarities of the sphagnum plant, which enable it to take 
up and retain liquids, are, of course, familiar to all moss students and require 
only brief comment. Suffice it to say tha t whereas in a cotton pad liquids for 
the most part are merely held within a tangle of threads, in the sphagnum we 
have a highly efficient absorbing system. The ability of the sphagnum in this 
respect can be attributed to three features: (I) the presence of the large, color- 

1 Contribution from the Osborn Botanical Laboratory. 
2 Hotson, J. W. Sphagnum as a surgical dressing. 1-31. f. i-I8. Northwest Division of 

the American Red Cross. Seattle. I918. 
3 Porter, J. B. Sphagnum surgical dressings. Internat. Journ. Surgery 30: 129-135. f. i-8. 

1917. Distributed as a separate by the Canadian Red Cross. 
The May number of THE BRYOLOGIST was published July 30, 1918. 
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less, porous cells in the leaves and frequently also in the stem and branches; 
(2) the close overlapping of the leaves on the branches; (3) the sponge-like mat- 
ting of the pendent branches around the stem. 

Sphagnum moss was officially adopted by the American Red Cross as a 
standard surgical dressing material early in March of this year, but the enter- 
prise here has not yet attained the magnitude which it is reasonable to expect 
that it will in the near future. For one thing, the project here is comparatively 
new and our American army surgeons, accustomed to using absorbent cotton, 
seem reluctant to adopt the substitute, notwithstanding that its superiority 
has been conclusively demonstrated. But another very serious handicap to 
the sphagnum enterprise in this country is the lack of exact knowledge regarding 
our resources of surgical sphagnum. In the Pacific Northwest, largely through 
the efforts of Professor Hotson and his associates, the situation is now well in 
hand; but in the east, while we know in a general way that the material is here, 
we have all too few exact data regarding sources of supply. It is primarily 
with the object of eliciting information on this subject from bryologists, who 
of all people should be best qualified to furnish it, that the present article is 
written. The writer is associated with the Department of Development of 
the American Red Cross in the capacity of Botanical Adviser on Sphagnum 
and will be pleased to examine any specimens of material which may be sub- 
mitted. 

For the benefit of those who may be willing to co6perate, it should be em- 
phasized that there is a great difference in different lots of sphagnum when it 
comes to the selection of material for use in surgical dressings. First of all, 
different species differ greatly in their capacity for absorption, degree of softness, 
etc.. Thus, of the forty species of sphagnum native to North America, only 
those belonging to the Inophloea group (the group which includes S. papillosum, 
S. palustre, S. imbricatum, S. magellanicum, etc.) have been found wholly satis- 
factory. Species of the Compactum group (S. compactum, S. strictum) have 
not been tried out, but ought to furnish excellent material. S. squarrosum seems 
excellent as to foliage and probably is open to objection only on account of its 
usually wiry stem. The species in the remaining groups, comprising about 
three-quarters of our native sphagnum flora, are virtually useless for surgical 
purposes, although some of them may be employed to a limited extent for special 
purposes or in combination with material of the more suitable species. 

Speaking in general, it can be said that the more robust species of sphagnum 
are superior to the more delicate; forms with large leaves, dense foliage and 
close-set branches are greatly preferable to those with small leaves, skimpy 
foliage and scattered branches. Harsh, stiff, or brittle forms must be avoided. 
In this connection it should be further pointed out that not only is there a wide 
range of variation in the suitability of different species of sphagnum for surgical 
use, but in that of the same species from different regions or from different hab- 
itats within the same region. Thus, the average quality of material from the 
humid districts of western Washington and Vancouver is much higher than 
anything that has been seen from the east. In grading his western material, 
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Professor Hotson (1 c.) regards S. imbricatum as the most desirable species for 
surgical work, with S. palustre second, and S. papillosum third. In the east 
the order of excellence appears to be exactly reversed, S. papillosum being re- 
garded as by far the best species (see Porter, 1 c.). Further, the sphagnums 
attain their optimum growth in bogs, and, when present, the best qualities of 
surgical sphagnum almost invariably frequent the wettest parts of a bog. This 
is true even in the humid northeast, but it is even more so in regions where cli- 
matic conditions are less congenial. The same species (e. g. S. papillosum) 
may grow throughout a bog, yet it may attain the requisite degree of luxuriance 
only in the wettest, quakiest parts of the bog; elsewhere, not only will it be poor 
in quality, but the chances are that it will be more or less intimately mixed with 
undesirable species. In searching for surgical sphagnum, it is a good rule to avoid 
wooded swamps, for while sphagnums usually are present in abundance in such 
places, for various reasons the material generally is of too poor quality to be of 
surgical value. Bogs which are densely populated by heaths or other bushy growth 
likewise furnish unfavorable conditions, except locally, where there are wet, open 
depressions. The same may be said of bogs that are densely overgrown with sedges 
or grasses so much so as to give them the aspect of a meadow. S. papillosum 
in particular, requires plenty of sunlight as well as plenty of water. In bogs 
which have been flooded, as frequently happens through the damming of a 
lake, the better grades of sphagnum have usually been drowned out. S. papil- 
losum seems especially sensitive to any change of environment. Along the 
coast in eastern Maine, the lumberman has thus been responsible for the exter- 
mination of much of the surgical sphagnum which formerly occupied the "flow- 
age" swamps bordering many of the lakes and streams. During a recent trip 
of investigation in this region, the most ideal conditions for S. papillosum were 
found to be in low, wet, quaky bogs along the borders of well-drained ponds or 
small lakes, and in similar situations along slow streams. In favorable situations 
of this sort, this moss may comprise the bulk of the vegetation, building up 
broad cushions, often a foot high, and forming a more or less continuous ground 
cover. From a distance the most-conspicuous plants in such an area are the 
"cranberry grasses" (Carex filiformis, C. oligosperma), which, on closer inspec- 
tion, are usually found to form a rather scanty, open growth. Cranberries 
(Vaccinium macrocarpon) are practically always present, together with a scatter- 
ing of low shrubs, such as sweet gale (Myrica Gale) and various heaths. Con- 
sidered from the standpoint of the ecologist, it can be said that not only are 
bogs which have arisen through the intervention of a floating mat most favorable 
to surgical sphagnum, but S. papillosum in particular is far more likely to flourish 
in a bog where the mat-forming pioneers are sedges than in one where the pioneers 
are shrubs. 

Taken as a group, the sphagnums are much more widely distributed in 
cool, humid regions than in warm, relatively dry regions. From a climatic 
point of view, the most favorable regions in the east are eastern Maine and the 
country lying to the northeast, along the coast: the region in which raised bogs 
are encountered. The best eastern material thus far collected in quantity came 



from Cape Breton Island, Nova Scotia. But even in the interior, good material 

apparently is not lacking: fine specimens of S. papillosum have recently been 
received from Michigan. Except in regions where the climate is congenial. 
however, it is to be expected that sphagnums of surgical value will be very local 
in their distribution. 

In conclusion, information is particularly sought regarding the occurrence 
in quantity of S. papillosum, since this species, as already pointed out, has proven 
the most uniformly adapted to surgical use. S. papillosum, to a limited degree, 
of course, can be recognized by its very robust habit and its commonly yellowish 
brown to brown pigmentation. Information regarding S. palustre, S. imbricatum, 
and S. magellanicum, where these appear sufficiently luxuriant to be of use, 
will also be welcome, but these, particularly the last named, tend to be of too 

poor quality (too much stem in proportion to foliage, stem too stiff, etc.) to 
meet the requirements. 

SHEFFIELD SCIENTIFIC SCHOOL, YALE UNIVERSITY. 

NOTES ON RADULA OBCONICA SULL. 

ANNIE LORENZ 

There are but few references to this interesting species in American hepatic 
literature. Sullivant's original description, copied by Underwood in his catalog 
of North American Hepaticae, (7, p. 44) was in the 1848 edition of Gray's Man- 
ual (6, p. 688), but it was not there illustrated. The figures appeared in the 
second edition, 1856, drawn by Isaac Sprague. While they are very small, 
and lacking in critical detail, they give a good impression of R. obconica's branch- 

ing habit, and its general similarity to R. complanata. In fact, the two species 
are very closely related, the chief reason for separating them being the difference 
in their methods of vegetative reproduction. 

The plant is of a more copiously branching apd slender aspect than R. 

complanata, and it is found in moister situations than either that or R. tenax, 
on rocks in brooks, damp places near waterfalls, dripping rocks, etc. Sullivant 

gives its habitat as cedar trees, but Austin first notes its occurrence on rocks 
in his exsiccatae. In New England it usually occurs on rocks, being found 
uoon both granitic and trap rocks. 

As R. obconica has been but scantily described or figured, the following 
description has been compiled mainly from Sullivant and Stephani (4). The 
latter, of course, is not familiar with it in the field, so the writer has been obliged 
to differ with him on a few minor points. He says the species is heteroicous; 
it should be regarded rather as proterandrous, as the T bracts are developed 
on the branch before the 9 bracts. He gives the bracts as "hardly smaller 
than the stem-leaves"; the contrary is true of the New England material; also 
he makes no mention of the method of vegetative 'reproduction in either this 
or any other species of Radula. Mfiller, also, does not consider the method of 
vegetative reproduction as a specific diagnostic character. 

Stevens (5), in 191o, studied the discoid gemmae in R. complanata, and 
Miss Williston (9), in 1912, discussed several species of Radula, all of which 
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